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(54) SURFACE-REPRODUCING TYPE MAGNETO-OPTICAL RECORDING MEDIUM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magneto- 
optical recording medium which can be subjected to 
stable continuous recording by near-field magneto- 
optical recording. 

SOLUTION: At least a reflecting layer, recording layer, 
lower dielectric layer, upper dielectric layer and solid 
lubricative layer are stacl<ed in this order on a substrate, 
the thennal conductivity of the upper dielectric layer is 
made higher than that of the lower dielectric layer and 
the total thickness of the lower and upper dielectric 
layers and the solid lubricative layer is adjusted to be 90 
nm or larger. 
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imm 1 } s«Lht='>^: < fc t>Ri*«, lenyi. t 

fthmmm.mmmm. 

( mm. 3 ] Tmm¥m(nm&mmifi 2 x i o 5 e 

rg/ (K • cm • s) mTt'S>l>C:fcS:!^t-fl.» 

1 1 ?t 2 '^m^mm^mm^imk^. 
\wmA 3 ±a5K«*Ji<^esi^*^' 5 x 1 0 * e 

rg/ (K • cm • s) m.T'S>l.ifc&»ISttl.il 

1 ~3 ^-f ii*' 1 mztm<^mmmtmB 
t> 1 . 7a±.x\ mwmmm (md^) mmmij^n^ 

ds g 5 0 n mX'h •) , 

0. 6S (da • ng + d, • n, + d6 • ns) /ASO. 
9 

1. 2^ (da • na + dt • ni + dg • nj) /AS 1. 
5 

[ 6 ] TSiS«ft«*»' s i O2 Sr 1 0 * ;L'%^:i 
±30 t/milT-^^-ri. Z n STlSfig^ixS i t ^# 
a t Sft^ia 1 - 5 coi-^-ftii)^ 1 «fc:lS«<0«fflB^ 

Ci»«ji7 ] T^^mmm^ i oiij&%ja±3 
os*&%mT#*-tsMft^^ mt tii±m^tyju^~^ 

±30 1 7u%WT-^^rr a z r 02 -cii^s hzti 
mLtttmm 1 - 5 iov ^-fix*^ 1 ^(iz§sm(o^mm 

±tiM)£$ixs ^ t imLt tmm 1 ~8cov^-m 

[000 13 



srff^ a mmmmti^<^'px'i^mmmi}-t)mx 
It iximm^-thmmm^mmmsMmmzm^ 

[00023 

[00033 3fe?ami2iJ«f*ftt-«itr7x^ 

tmt^^^h<^ht/m^mt<<p't^x'hr>fzi}<.. jS^. 

[00043 S^KS: 

im^mt(^^^tLx^u%tx.x\^i, (App 1 . p 

hys. Lett. 68, p. 141 (1996)). 

C:cOiEfl:^rST'{i S o l i d I mm e r s i o n L e 
n s (laTS I L tB^-f) Vi^mLi^-^-'^- 
M.Xir^'yV-^^Xi:m'h-fhZt^Zi.f). TtiHOl^— if 

( A ) lizi.'^xmthWkffitmm^ (~a/2 

NA : ^MiM^vyX(;mM.) J; '9^v^v-^-c^o 

ttl.jC^S*>'*)l.!^C*^tC ( 2 0-2 0 0 n m ) . taa^tfO^fe 

-j^i?m-th<r)X'^i^£<. mLt:m-f\.zwmmm. 
\,z\^~^~\L-M.mMth-mit:m\^t. •r^j:h*>. 
tmmmm^m^(^mmmt¥X'iimm/m 1 1^^^ 

m 1 mmm/mm/'m 2 buo mm^m 
mmbtxmmmmfj'i^i^-^-'f-j^mMi. im 
m^^n^j:o {mmm^iULmm) . i<^^.. mm 

fc S I L'v-y H2:ieM(tS3t*fc^±5»i<0X7'f i^-^ 

•y\'imm-t^zb*^§'^\ tti. tm^zmtxii. v 
— r-h'-ASrB^LTiaii«S'^A'j-am±tc:± 

b\.zi.^m.^%:ieM^^^j:ifhVimhm.^-&Wjim? 

[00053 

[f|BB*«)!¥8tL J: ^ i:-^-5iilji3 "mWdSHmm: 
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[0006] 

mizmm^tr^ti-^x m^ffiis i x/mm<7)^mm'^ 

[0007] -r^Sript), *l6BB(i»K±tCii'->^< k 

±mmmbmmmm<r)'^n<r>mi}^9 onmi:xt 
x'hh z b mmbt^mmmsm&fsimma^x'h 

[ 0 0 0 8 ] 0 1 iz:^mcomssimni^co-'mwm 
mummm^T^t, m.i i±.i<zEmi2. im 
113, Tummwm 1 4 . ±ummi^m 1 5 . ^ j:tx 
mmmm 1 e imm^nx v ^s . 

[ 0 0 0 9 ] 03 iz^-fX 0 iz^^mX'ii. TgPi^m 

iE«ii 1 3mi&mm34i)^t>uimm'^(omk3 ss- 

ii^j 1 5<r)mi;mmi:TUm^W 1 4 

:#c# < -ts ^ iinrasfsms 1 4 b±^mmm 

1 5 1 1 6 C7)^lt<0l»¥i& 9 0 n m jyj: t -f 

co^ftesi^s- fc-c's tmma^mimmz < < 

^j:lfz>ibimmMmJ-^V~X'tm-^mb^j:>^ . 

m.m 1 s'vojsgfRs 8 < -rs i tx-m.^^ 

<^'^^j:mmmti^miz^j:^. 

[0010] mtjs 1 3i)^hmfstm^(r>imi^h 



(r>2&W±X'h^Zbip^hl,ziStL\,\ 
[0011] mm 1 3*'<i,»ffi^iii'V(o&gfci&-H^tc 

1 06 e r g/ ( K • c m ■ s ) lliTX'h IZbi^ttft 
t>tl&, T^mmm l 40^i: lXii2 O nmJjUi 

fcl.c:fc*<»iL<, 5 0nmm±3!)«;^'5>t;:*f^tv^. 

[ 0 0 1 2 ] X>'N- y U y fc' O^tlSat^ J: 0 ^ 
iZBBMmti^2 X 1 05 e r g/ ( K ■ cm- s ) felT 
<^»)i*>'#'^>^ll.«^i: LTti. S i O2 1 0* 
£Ui3 0^/P%JaT-t^rr&ZnS, *>&VHi:7|c«Srl 

ojf$§%eu:3 ommuiT^^rt-i.g^bi^'f s^^ti 
%&± 3 0 ^ /w%£HT-ir*-r a z r Oj ^j:b'mi>-f h 
[0013] ±mm¥^m 1 5\,rfum%wm 1 4 j: 0 

m$,izmk^m^j:MmbLXi.i. y^^r^^yv. S-fbJ^ 
ii. Zlxt,(n9*j:<b{,~m}±X'im.^tihZbm 

[0014] ±.Um.Wm l S J; I.J5d»^*S:+^^: 
{><r>b-fh fcti. ±951^*1 1 5<oiS/p{i 5 0 n mtl 
±*«iff*L<, 8 0nmliLh**$'^{^if*tV\ 

[0015] ««c«ffi<OS!B!liOP— f-3t®JRtJ:l>S 

< . ±mmm 1 5 co^!ie^$«. 5 x 1 o^ e r g 
/(K- cm - s) ja±-c«>i.::^*5$'i{c»iLv\ 
[0016] zcrtx 0 izm\.^m^^mity^mi5j: 
x/^ityj\^'?=i'y2^^j:b'X'{>mmizX'yXiin^ri 
hifi. ir^^^v\iX'f,tcvTimx\ mu^^m. mit 

^tiXl/mityjU-^-^J^TiiXJ ^ «y blzi: >) $ 
^IC5X1 O^e rg/ (K - cm • s ) J3Lh<7)l»eS 

AttS:eK»t- S;t<6t: 1 0J!I^%Ull*IOT i , Z r . H 
f , V. Nb, Ta, Cr. M o ttz^iWOy^-^iHli)-— 

-:>a±.<r>7Lmt:ma^i-tzbi,'simx'hh. 
[ 0 0 1 7 ] Tii?, ±^mmi^m<r)mm. mmmiz^^.^ 
xiirmmm osff^ng, ^d,) b±mmi^ 

±x\ mi^mmm (.mmd^) ff)mi\mi)^n^x\ m^u 

—f-^^iXnmbttiiSf^iZ. Inmg 015^5 0 
nmX'h*). 



!(4) 001-256686 (P2001-25668 6A) 



0. 6g (dj • na + d, • n4+d5 • ns) /ASO. 
9 

1. 2S (da • n3 + d4 • n4 + d5 • ns) /A^l . 
5 

[00 1 83 ^fc, ianii 3tT^mmmi4<^f^ 

[ 0 0 1 9 ] S« 1 1 i: LTti««i!{#tt^:fc'<:o««c«« 

L<. Ra (4>'C^^¥i^aS) **0. 5nmiaTt'J>S 

[0020] Rlt« 1 2<0K«^ti^V^g. 3tfi5§vft^ 

A 1 ^ 9 0%JiUi*tf^mMt1fi^$ix«.i L 

[0021] ±aoa: ^ tc. *^Bflt:'«TgPiM«!« 1 
4 cOi^fEa^^Tif I. ^ i: t% iBII«*> < 
<^l./ctf)Jt!KWiK<'%iBJI^N-y-Tie^nrigfc=5rO. « 

SWei 2c7)fifE^5-T(fl.^i:*^»*LV\ 
[ 0 0 2 2 ] S-t, ^f^EUffiTt J:l,Rit^OffiTSrl» 

[00 23] le^AV-SrWCLi^tiS^^SNRS-li 

m-htzMz\<i. m.<^±.i.zW!-M, mmmaxifR 
®ti^«^:ff®cotcDt'j:v^A<, mm^zit^x^m 

mm<^Wimi,i 1 0 n m&±6 0 n miaT** 

mL<. m&}S\m<ommii 3 n m&± son miyT*^ 

L < . RltS<^)^« 5 n mtil±4 0 n mWT***? 

[0 0 24] RltJliJil^/^-ttiMyi^AufcT 
i, Zr, Hf. V, Nb, Ta, Cr, MoSt^ISW 
OV^-f iX*^oUUi<07C?g5- 0.1-1 0iI^%ttU 

tz^^x-m^-fiin. Aui}im&izm<0mi}^miz^j: 



[ 0 0 2 5 ] RStflfe il^/i JttiSdSlS^ A u t C u 

co^^x-mmim. m^. #±tt. sNR*<^tfT' 

tv^. C u^Pt J: 0 Au<Offi<:Offlt<OS& 

[0026]Sjt, 550n mJaTT*<^lf4t#Jt-tS 

^*WtLv>A<, AgtcAu, Ptt3tt4Pd<?)l^-fix 
*>-oia±<07nlgS:0. 1~10II^%, Cu. Ti. 
Zr, Hf. V, Nb. Ta. Cr. Mo ^:t{±W<?)l,^ 
•ffi*^otJLhi7)7c^S: 0.1-1 0mi^%^Ilt^c-& 
^T'«^§^il>^i:*WtLv\ zixhcommz^'O^i 

immmi3^mmx-^j:<. m^ko^. ^ss^^m 

[ 0 0 2 7 ] ^rfc\ mw.b<^m^. 

mm$)l\'^^msm<7>Ti&nt LX l nmliLh3 
OnmlUT<^)Kj?<7)Ti , Zr. Hf. V. Nb. T 
a, Cr. Mot^{iWc7)V^-fit*>-oliLIiC7)7C^T'fil 

[0028] leayil 3tiTbFeCo, TbDyFe 

ccNdDyFec o^^b'mmM^mu^. m^M^ 

:k^^j:mm^mt LV\ tmS l Sc^HWli 1 0 nm 
iy±2 0 0nmOT**»*UV\ ie^3&«*ilcOi#&. 
SNR$-#lt-f^J:, $io^C»^LV^iaitSl BCDMH 
ti 1 5 n mtU:4 0 n mWFX'h h . 

[0029] imm 1 stii'j^^-ftimmmx'h^ii^ii 

X-mSl SlZiM-km^htzlfUZCr. Tl, z 
r. Nb. Ta^j:b'<om:k^7m^mElt:'0. SSSft 
T'<7);i&-Il]|S^S:iSa6l.;ti6l:St/Ii^%£ON d^Srt'Srm 
ialfzij(OX'h'>x{iX\'\ 

[0030] 1 eii^y H*««5«c«H{3«S 

mzmmixi>mm:him\i. mimtm^^ 
■t^mx'h^x. ^^^^y\^y^ i'/}~7i(yh^\'m 
s i Oj. A 1 2 03^rffcoS?fl:W»t Lv^ ll«ciS?t 

^ -Y-^ >- F 5^ i'/j-:r^>l,thi'i)HzmWh 0 , S i 
*«|jcaU^-f<. ^^i'tlh5 OnmWCf X'h^Zbi)m 

^mmzm -rz t •ci^i!-ftJi«-»fiK$-ti-i. c: 
biz^t-oxmi^tih. mwmmmii^ (>iz^<r>±izm 

[003 1 ] 
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(00 32] {mmmi)m2izmxd^j:nmff)]Sm 

1 ±{C A go. 98 P do. 01 T i 0. 01 *''^>^'&SI^» 2 2 5: 

Feo.67Coo.io*''o^l)±ieMyi2 3$r2 0nm, CI 
0±tCTbo. 15 F eo. 73C Oj. n^->(>^hmMiBM2 
4i&3nm. DCX^ yrJ'Sfci OJ^J^Uc. ^ff)±. 
I,Z. |^Je^*^6 X 1 0» e r g/ ( K • c m • s ) f 
®*f$2. 2O2 0^;l'%S i OzSr^WUcZnS*^ 
^.^rl. TaSi^i*^! 2 5 $: R F ./ ST' 1 3 0 n m 
<0l8JPi:»jSL:t. dcoifc. »eK3l**«3 X 1 05 e 
r g/ ( K • c m • s ) T'glff$2 . 1 COg^t^-f 
^)^:l.±a5iMftJi2 6 Sr A r i: NaCOS^^HSi+T' 

s i ht:mmLt:RimDcx^'i'yi'mTi o 
"^^^yvy^^t-^^y (DLC) f^i^tchWim^m 

2 7SrAri:H2<7)iI-^#H^45T-C^'-i^-y hSr^sM 
Uv:RI&ltRFX-''?«y:J'a-Cl OnmJg^L^t. DLC 

l2 8Sr?l#±{fffiT-l nm^LTaffl»4M3t«m 

^^b&5nmX' ( da • ns + d* • n, + d5 • ) / 

A = 0. 7 5X'h':>fz. 

[00333 ( imm 1 ) Tmmm 2 5 $r±ai^« 
«£i 2 6 fc isi t jstff^ 2 . 1 «^g^k4r>f mx-m^ Ltzm 

f^iiL> \mmib\^tz. z(7)mwxmmM^(nv- 

■f-jS[fi6 8 5nmT' ( ds • n3 + • + • 
n5)/A = 0. IS-dh-^tz. 

[0 0 34] (]mm2)ymmwm25<omi3 

Onm. ±gp^S<*:il2 6cO)KJf2:3 0nmi;U>:ffi{i 

SSt, it«fi^J2t Lf>:. ^(T)mWX'mmM^<r>\^-^ 
— ^:R6 8 5nm-C' ( dj • n3 + d4 • n, -Fdj • ) 
/A = 0. 22X:h'>fz. 

[00 3 5] (%WS\2)T^^Wm23<nm--kA 
Onm, ±SPiM«:ji2 6C0)iJiS:8 0nmtL.y::fl!j« 

SL, IISfiW2tUv:. :L<nimr^\tViMm^<nv-^ 
—2^^6 8 5 nmT ( dj • nj + d, • n4 + d5 ■ ng) 
/A = 0. AQX'h-ifz, 

[0 0 363 mmm) iuvmim25(r)m-^3 

Onm, ±aiS!8i4cS260D)^^l 00nmi:L!tft!l 

■f-a:^6 8 5 n mf ( dg • ng + d, • n, + dj • 
n5)/A = 0. 5 0X'h'ytz. 



[003 7 3 {mm4)Tmi%m2 5<r)Wmi:S 
Onm, ±gSiSimf*:«26<7)Mif5'l 20nmi:L7t<6 

mi. mmAtLtz. ^(r>mwx'^nmm.<r)V- 

■!f-ftft6 8 5nmT' ( dj • nj + d, • n4 + d5 • 
ns) /A = 0. 6 3X'$>r>tz. 

[00 38] (ms&m5)Tmmm2 5<Dmi:2 

OOnm. ±SSIM«ce2 6c7)lJi$r2 2 0nmi:t^ 

ft!!{iiisi0<j 1 kmm(r>m&x'mmmmMms^imm 

-1f-S*6 8 5nmT- ( dj • nj + d, • n^ + dj • 
ns) /A=l. 2 9T'$)07t. 
[0039] (HiS^S) TgPi^mf*ii2 5$rAr, N 

ttDCXA- y^-ffitCj: 'O^BMmt^Sxl 0<e r g/ 
( K • c m • s ) •C'@t>f$2 . 1 <7)2 Om^XAimOi 

^itzm^t^^mTrnmi: 1 4 0 nm<D^izm^uz 
^f^L, m^metuz. z(r>mx'iitim^cr>u 

— f-&*6 8 5 nmf ( da • nj + d, • n4 + d5 • 
n5)/A = 0. leX'h-ytz. 

[0040] {mm3) i.m,%wm2eiiiim^ 

i^m«2 5S:Ar, N2. H2<7)ii-&#ffl^+-C-S i 

$*i8X 1 0«e r g/ (K • cm • s ) ■C®tf$2. 
102 0Si^%**$r-^^-L^^g^b^^'f ^TmL^>:ffi 

f^L. ifc«f0l3tLfe. :L<r>%wv^ttmM^<r>u- 

1f-**6 8 5nnTC ( dj • n3 + d4 • nj + dj • 
nj) /A = 0. l^X'h-^tz, 

[004 1] {mm7)TW^n.wm25^RFXf^ 

•y ^ffiC J: Ol^lieS***? xlO«erg/(K-cm 
•s)T'Sff$2. lOS iO2$-2 0^:yP%^^rt-l> 
Z r OjT' 1 4 0 n mc7)Jljf 1 1 

nmrn^x-mm^mmsiSimmti^L. m, 
mihLfz, z <r>u^x-mmM±(r)\^-f-'&^ e a 

5nm"C (da • nj+dt • nj+dj • nj) /A = 0. 
leX'h-otl, 

[0042] (IIJI0IJ8 ) ±^mmWm2 6 S: a r , N 

zCDri-^^HSv+t-A 1 ^-y-yy^mmuzm^T) 

CXJ'<-vi^mi>zX *)mi^*^2 X 1 06 e r g/ (K 
•cms) T-g*f*2. 0<0g{t;r;l'5-'>AT'l 0 

5 nmcommm^ifzitnimmmibw\mcomis.T^ 

om-C«ie»S4W^-if-jft:g6 8 5 n m-C ( dj 
• na + d, • n4 + d5 • ns) /A = 0. 7 5TJ>-5 

[0043] {m}i&m9) ±simm.m2eiAr, N 

t<7)m^mm'\'X'A 1 0. 9 S i 0. , ^-y-y hS-fi^fflL 
3tSJ5ttDCXy'«-y^'&tJ: oae^l^^fl X 1 06 e 
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r g/ ( K • c m • s ) t'®tff$2 . OiOS'fb^-Y 

SSnrnT ( dj • nj + d, • n, + d5 • ns) /A = 
0. 15-Qh-otz. 

[0 044] {mmm\o)-rum9.m25^m.m 

$*<6 xlO'erg/(K cm-s) ■C®ftf*2 . 

2 (?) 2 0 ^/l-?^ S i 02 Sr-S-* L Jt Z n S i: LT R F 
/N'-y ^J'ffiTS 0 n mcOJS^fcJg^L. ±«i5f^«c® 2 6 
^miM^ti^2 X 1 06 e r g/ ( K • c m ■ s ) -C'S 
|ff$2. OOaftr/l'S-'^AfcL-CAr, N2(7)li^ 

i'ffit: J: 0 6 0 n m<OlSJitC}g« Lf^mtmrn 1 fc [31 

1 Ot tTt. C:c7)j«(^5-C-tiiEMiS4<0^— f-^^6 8 
5nmT' ( ds • na + d4 • n4 + d5 • nj ) /A = 0. 

3 IT'S) -5 /i, 

[0045] niiM 1- 1 o-Baf]mm i -sco^ms 



ZnS-SiO?(130) 



Zn$-SiOg(»C) 



7nS-SI0?«C) 



Zn5-SiO?(50) 



Zn5-SIO?(8fl) 



ZnS-SI02{200) 



Sril:H(140) 



Sili:H(14a) 



ZrOt-SiOe(HI» 



ZnS-Si02(130) 



7nS-SiO?{130) 



ZnS-SiOZHfl) 



^ 



5111(100) 



5111(100) 



SIN (BO) 



SiM(IOO) 



>iH(120) 



S(N(2ZI)) 



SiMdOO) 



5iM:H(100) 



SiBdOO) 



AlBdOR 



Aismdos) 



AIN(60) 



4d5n5)/A 



0. a 



0.73 



0.22 



0.40 



0. 50 



0. 63 



1. 29 



0. (% 



0.T3 



0.76 



0.75 



0.75 



0.31 



5:lHl!!S$-ti-C, »^±tCU— f-S*6 8 5nm, W 
-&^\zn±.^-t. V-^-^^mLl 2mH7.TJ^lVX 
SIL'^>y^-±^oa'f;^84*$rl8MHzT'S:ffl$ 

fz. zzx\ m^(^mmii± 1 3 o o e t u/o. len 

Hil3 0kHzTl 9MHzf<0^-vUTi:y'fX$:SS 

gL-, ::<?)=Jf^'Jri:y'fX<;oJt$-CNRf:L3t. :::: 
[0046] mzm^^titzmtmf-^'7-x' imhy 

fzmmtmtt:. 

[0047] 
C^l] 



(dB) 



4S 



44 



4$ 



41 



40 



43 



43 



4S 



44 



45 



4S 



46 



42 



10 



10 



10 



10 



10 



10 



10 



10 



10 



10 



10 



1 



10 



10 



[0048] imm 2 x'im'px' hy-y^ y^^ii-m 

xmmmil^JXt^j:i)^-otz. tfz. lfc|gea|3J:ov^ 
Xii8 Wi'^mX'h '^fz¥2 mim'PX' Yyy^yfif 

\t'fixxmsmLmk.Ltz. mm 1 \t^mLif 1 
[0049] mm 1 \zvc'<x%m\ 1 x'\tmm^^ 



[0050] 1 - 5 x'iiT^mmwm . ±^mm 
^71. m'i'X'hy y^yym^t^iLixhm^mma 

f^X'Lii-'{>mB.X'h-^fz, CNRtCBgUTJiO. 6g 
(da • n3 + d4 • n4 + d5 • nj) /Ago. 9t 1. 
2S (d3 . n3 + d, • n4 + d5 • nj) /A^l. 5«0 
mmX4 3 d BmJiCO^»<tffl*if|A>^Ifc. 

[0051 ] mmme^ it-^h 2 ow.=f-%^mi±^L 

tzm.^^m'^S i 0,2:2 Ot;P%#WfSZ rOj^: 
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mmmixummm8i5Xt/9X'ii±<m^<o^tiifi 

?^t:,inf£t^r>tz, IISt0lllOT'{4d3 + d, + d5=lO 

[0053] oiij: *)m,m^2m<tfhzt\zi 

0, im.mt-h(nmmm.mi.zi^t^j:u:ibt. m 

h:itm^b^j:^. 'smzwmiMm^t^j:h^t 

COO 54] 

c^HBo^s*] ^wmimi±iz'y^j:< fc 

mi)-'h<r)m.-kmwmm^zB.x.^j:\^;ibX'tm^c^uwff) 
t 0 . $ h\z±M^m\zi, htsmmmmm^zi. 



[01] *%BH<^)3t«^ieiiji*co-^tfotiji^*-r 
^•fu^^Mmx'hh . 

11,21 

1 2, 2 2 - mm 

1 3 : ieili« 

2 3 : 

24 -.wmmm 

14, 25: ras^ft/i 

15, 2 6 ■.i.mm.wm 

16, 2 7 :ilf*q||?tJi 

2 8 : }g*jP3?tl 
31 : SI L's/K 

3 2 : l^— 
33 

3 4 ■.■mmm 

3 5 : 

3 6 : RIfStJ J:t^S«^riifi'V(OMfe 

3 7 : ±g|5|^II#l<7))i[Srt*l6l^cOSg» 

3 8 : mm^ty±.um%m^<r>mk 
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(51)Int.C1.7 ^WE^ 
G 1 1 B 11/105 5 3 1 



F 1 

G 1 1 B 11/105 
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